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WHAT IS CLAIMED IS: 
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lethod of preparing a cerium oxideT>acticle composition 
comprising preparing a solution consisting essentially of atrium oadde precursor, 
converting the cerium oxide precursor solution into an aerosol^lving droplets 
with a diameter of about 100 jam or less, passing the aerosprthrough a high 
temperature reaction zone so that the cerium oxide precursor is converted to 
aggregates consisting essentially of approximately sgfnerical primary particles of 
cerium ©xide, and recovering the resulting aggregates as a cerium oxi le particle 
composition. 
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The method of claim 1, whferein the high temperature re 



ction zone 



The method of claim 2, wherein the aggregates are a mixture of 
aciniforfn aggregates and cenosnnerical aggregates. 

The method ofix;laim 3, wherein about 90% or more (by jveight) of 
the aggregates are cenospherical aggregates. 

The method of claim 4, wherein about 95^ 
the aggregates are cendsphericaLasffeEates. 



The method of claim 5, wherein about 98% or more (bj| weight) of 
25 the aggregates areycenospherical aggregates. 

7. The method of claim 1 ? wherein the solution of a ceriuifa oxide 
precursor is an aqueous solution. 

30 8. / The method of claim 7, wherein the aqueous solution Comprises 

alcoho 

The method of claim 8, wherein the alcohol is methanol or ethanol. 

35 , (10. The method of claim 7, wherein the solution of a cerium oxide 

precursor is acidic. 
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JJ-^-^THe method of claim 1 , wherein the solution ot ^cecium oxide 
precursor is about 5 wt.% or more of the cerium oxide precursor. 

12. The method of claim 11, wherein the sohjtkfn of a cerium oxide 
precursor is about 10 wt.% or more of the ceriurn^5ode precursor. 



13. The method of claim 1, wherein the droplets have a diaipeter of 
about i 0-1 00 yon. 



10 / 14. The method of claim 1 /wherein the high temperaturg reaction zone 

has a temperature of about 700-200GT K. 
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15. The method of claim 14, wherein the high temperature reaction zone 
emperature of about 700/l 1 00 K. 



16. The method of claim 1, wherein the cerium oxide precursor is 
selected from the group consisting of cerium acetate, cerium acewlacgtonate, 
chloride, cerium /nitrate, cerium oxalate, and cerium^etfcftlorate. 



cerium 



cenun 



cerium 



crysta 



7. The method of claim 
acetate. 



lerein the cerium oxide 



8. Th£ method of claim 16, wherein the cerium oxid$ 
acetylacetonate 



9. / The method of claim 1, wherein the primary particles are of 
ne o6rium oxide. 
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The method of claim 1 9, wherein the crystalline cerium oxide 
s cubic phase crystalline cerium oxide. 

1. The method of claims 1, wherein the primary particles have an 
iiameter (by number) of about 30 nm or less. 

The method of claim 21, wherein the primary particles have an 
Aiameter (by number) of about 20 nm or less. 
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Hie ineLliud ol claim 22, wherein the pt 
diameter (by number) of about 10 nm or less. 



tides have 



24. The method of claim 1, wherein the aggregates have 4 density of 
5 about p g/cm 3 or more. 



25. The method of claim 24, wher^m the aggregates have ^ density of 
about/6-7 g/cm 3 . 

10 I 26. The method of claim 3/^vherein the cenospherical ag(gj^gates have 

an average particle diameter (by weight) of about 1-20 jxm. 
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27. The method of clafim 26, wherein^h^cenospherical/aggregates have 
an average particle diameter (Uy weight)pf^bout 5-10 |im. 



28. The method of>taims 3, wherein the aciniform ag, 
average particle diametpr^by number) of about 500 nm or less 



29. ./The mettfod of claim 28, wherein the aciniform aggregates have an 
20 aver^ie^iameter (byynumber) of about 200 nm or less. 



30. The method of claim 29, wherein the aciniform a 
average diameter/by number) of about 100 nm or less. 



regates have an 



gregates have an 



25 31. The method of claim 1 , wherein the aggregates hf ve a surface area 

of abolt 50 rn/Vg or more. 



$2. / The method of claim 31, wherein the aggregates 

ill J 

area of abcJut 70 m /g or more. 



lave has a surface 



The method of claim 1, wheiein Lhc uggicga lo !* 



-e| i e-notrcj 



alcined. 



34. A cerium oxide particulate composition comprisingjig 
fsisting essentially ofripproTimntrly ftphrrirTTtTTnmnrv prvrtirlr- of cerium 
^xide,^hereiffaneast some of the aggregates are cenospherical aggregates. 
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3 5. Th e^mpes|liuu^ claim 34. Wherein the remainder of the ' 
ygregates are aciniform aggregates. 

36. The composition of claim 35, wherein about 90% or nKjpe^y 
5 weight) of the aggregates are cenospherical aggregates. 

37. The compositioprof claim 36, wherein ajaf^ut 95% or more (by 
weight) of the aggregates^e cenospherical aggregates. 

10 38. The<cofnposition of claim 37<^wherein about 98% or more (by 

weight) of ther'aggregates are cenosphepical aggregates. 

39. /The composition o&claim 34, wherein the primary particles have an 
iverage diameter (by number) of about 30 nm or less. 

fO. The composition of claim 39, wherein the primary particles have an 
averagfe diameter (by nunpmer) of about 20 nm or less. 

4 1 . The composition of claim 40, wherein the primary particles have an 
20 average diameter (bp number) of about 10 nm or less. 

42. Thfe composition of claim 34, wherein the aggregates have a density 
jf about 6 g/cny or more. 

25 I 43. / The composition of claim 42, wherein the aggregates have a density 
)f about 6-y g/cm 3 . 
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44f The composition of claim 34, wherein the cenospherical aggregates 
h\tve an Average diameter (by weight) of about 1-20 nm. 

/45. The composition of claim 44, wherein the cenospherical aggregates 
hav& dn average diameter (by weight) of about 5-10 jam. 
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The composition of claim 35, wherein the aciniform aggregates 
gejdiameter (by number) of about 500 nm or less. 
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47. The composition of claim 46, wherein the aciniform aggre^ 
have an average diameter (by number) of about 200 nm or less. 

48. The composition of claim 47, whgFeifTthe aciniform aggregates 
5 have an average^^meter (by numbertpflJfxmt 100 nm or less. 

The composition of claim 34, wherein the aggregates have a surface 
out 50 m 2 /aw more. 




/ 3^ e com P os ^^ on °f c ^ m 49, wherein the aggregates have a surface 

are/ of abou^/0 m 2 /g or more. 

The composition of claim 1, wherein the primary particles have a 
crystallite size of about 1-30 nm. 
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52. The composition of claim 51, wherein the primary particles have a 
crystallite size of about 5-15 nm. 



53. ThelflaetfKxfof claim wherein ' 
20 precursor is acidic! 



ition of a cerji 



54. The method o^etmm KL^hefein the solution of a cerium oxide 
precursor contains nitpe^xAr 



25 55. ./'The method of claim 53, wherein the solution of a cerium oxide 

precursopxontains rlitric acid. 



